The survival kinase Mirk/Dyrk1B is a downstream effector of oncogenic K-ras in pancreatic cancer.
The kinase Mirk is overexpressed in many resected pancreatic adenocarcinomas and is amplified in a subset of pancreatic cancer cell lines. Depletion of Mirk has been shown to lead to apoptosis in pancreatic cancer cell lines, and thus to inhibit their clonogenic growth. Mirk is activated by signaling from activated Rac1 to MKK3 in MDCK cells, but the mechanism of activation of Mirk in pancreatic cancers is unknown. In this report, Mirk is shown to be a novel effector of K-ras, a gene mutated in approximately 90% of pancreatic cancers. Activation of Mirk signaling from oncogenic K-ras through Rac1 was shown in transient expression systems and reporter assays. Mirk activation in pancreatic cancer cells was blocked by RNA interference using three different synthetic duplex RNAis to K-ras, or two RNAis to Rac1, by pharmacologic inhibition of Rac1, or by expression of dominant negative K-rasS17N. Rac1 was activated in four out of five pancreatic cancer cell lines, and was activated by signaling from oncogenic K-ras. Mirk knockout does not induce embryonic lethality, and depletion of Mirk had no effect on the survival of normal diploid fibroblasts. In contrast, the clonogenic ability of Panc1 and AsPc1 pancreatic cancer cell lines was reduced 8- to 12-fold by the depletion of Mirk, with a greater reduction seen following the depletion of K-ras or both genes. Mirk is a novel downstream effector of oncogenic K-ras and mediates some of the survival signals activated by ras signaling.